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Notes on the Use of This Material sample

® Please use these slides as lecture materials for classes, seminars, lecture presentations, etc.
® When using the slides, please indicate the Council for Biotechnology Information Japan and the source of each slide.
@ |If pictures or figures in the slides are cut out and used, please make sure to indicate the source.

® If modifications are made, it is the users’ responsibility to ensure that the accuracy of the information has not been
compromised.

® Efforts are made to provide accurate and up-to-date information for the slide contents, based on the materials and data
available at the current time; however, the Council for Biotechnology Information Japan makes no guarantee regarding the
accuracy or completeness of the information.

® The Council for Biotechnology Information Japan cannot be held liable for any disadvantage that arises from the use of
this tool.

® Please refrain from copying or reproducing this material in books, etc.

If there are any comments or inquiries about the contents of this material, please contact the Council for Biotechnology
Information Japan.

https://cbijapan.com/
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Contribution of Genetically Modified Crops (1)

Yield increase

37% reduction in annual

20% or more yield pesticide use
Increase

AT DI1E

Less environmental |mpact Improved profitability

The environmental impact has
decreased by 17.3% E

profits increased by an average of 68%

1. Klimper W, Qaim M (2014) A Meta-Analysis of the Impacts of Genetically Modified Crops. PLoS ONE 9(11).

2. Graham Brookes (2022) Genetically Modified (GM) Crop Use 1996-2020: Environmental Impacts Associated with Pesticide Use Change,
DOI:10.1080/21645698.2022.2118497




Differences Between Conventional and Genetic Recombination Breeding

Genetic modification technologies are a more reliable and efficient means for selective breeding.

Conventional Selective breeding by
selective breeding genetic recombination
Hybridization

Genes conferring the desired traits
from a wide range of species are
selected and introduced.

Unintended traits are also Crossing and selection are Detailed analysis of
inherited by progeny repeated to gain a group of hybrid introduced genes and
following hybridization. to produce an individual close to selEEien o e UEls

one having only the desired traits.




Methods for Producing Genetically Modified Crops (1)

GM crops are primarily created using the following methods:

¢ Ag rObaCte rrum methOd 1. A plasmid is prepared that contains 2. Plant cells are infected with
. . ) a gene of interest in the T-DNA Agrobacterium carrying the desired

Agrobacterium, a soil bacterium, has region. plasmid.
the property of infecting some plants Agrobacterium
and inserting a DNA region called T- Ulpiesiule

. . . Ch
DNA from a plasmid of its own into the Laliessl iy

3. T-DNA is excised

plant genome. The Agrobacterium Ti plasmid

method incorporates a gene of interestsa I > a:r;c:] :rsgllssl‘erred into
together with T-DNA into the plant : e T-DNA p .

genome by using this property.

5. Selection and breeding 4. T-DNA is introduced %
of recombinants into plant
chromosomes.

Chromosome

‘“x\)
Nucleus

Plant cell



Global Usage Status (2)
Cultivation Status of Genetically Modified Crops by Crop (2024)

Cultivation Area of GM Crops by Crop
(1996-2024)
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Percentage of cultivated GM crops (%, 2024)

Summarized by the Council for Biotechnology Information Japan based on Agbiolnvestor GM monitor [GM and Approval Data(All Data 2025 V4.1 .xlsx) |

Soybean Corn _
Worldwide 75 34 78 24
United States 96 94 96 96
Brazil 99 96 100 0
Argentina 99 99 100 0
Canada 81 39 0 95
Australia 0 0 99 27
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Consumer Awareness Survey Conducted by the Council for Biotechnology Information Japan (1)

What have you recently been interested in when purchasing food items? (multiple answers allowed)
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In addition, please choose what you are most mteress am p I
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Source : The Council for Biotechnology Information Japan (2021) Consumer Awareness Survey toward genetically modified/genome-edited foods
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(total of 2,000 men and women in their 20s to 50s) https://cbijapan.com/document/4453/
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1.1% of respondents chose GM foods as the most
interesting characteristic.
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